INTRODUCTION
At the present time, the territory in the region is used traditionally in many respects [1] [2] [3] [4] [5] [6] [7] 15] . But with traditional land use, it is impossible to solve the transition to adaptive intensification of agricultural production when, for example, there are lands in circulation, where genetic traits and agrochemical condition should not be used in intensive farming [14, [18] [19] [20] . The economy does not receive the corresponding revenues when investing in them.
The structure of seeding and crop rotation are determined by a significant number of economic factors and soil-climatic nature.
In the aggregate, this group of factors should give an answer to the question to what extent, at what cost, what kind of crop products the enterprise should produce. It is predicated upon the specialization of agriculture, availability of basic production assets, human resources and financial condition. Among the second group of factors, the most important are the permissible saturation limits of crop rotations with certain crops and the degree of suitability of soils to grow these crops, subject to the applicable technologies [9, 10, 16] .
II. MATERIALS AND METHOD
To evaluate the applicability grade of soils by formation of crop rotations, it is necessary to use their agroecological classification
As it is known, the first category lands are the most valuable in economic sense. In our opinion, it is necessary to use three basic parameters: granulometric composition, humus state, acidity level for diagnostics of these lands on the quantitative basis. Specifically these indices, as a result of their significance for the cultivation of agricultural crops and expensive correction, determine the structure of sowings and the nature of land tenure as a whole to a considerable extent. On the same lines, these indices determine the state of a whole series of other characteristics of a soil medium. For example, in the soils similar to the granulometric composition, the content of organic matter determines the agrophysical parameters of the soil medium to a considerable extent. In particular, according to the observations in field experiments, a close link was found between the increase in humus content in soil and growth of the water stability coefficient of soil aggregates. In a similar vein, the amount of agronomical valuable aggregates increases, and the bulk weight of the plow layer is reduced. The steady changes in the agrophysical indices are caused precisely by the level of humus content in the soil [10] .
Technogenic factors, such as the method of soil treatment, the type of crop rotation, determine short term seasonal changes in the agrophysical indices.
For quantitative diagnostics of lands concerning their agroecological types, it is necessary to use data on the correspondence of estimation of the actually observed indices of the agrolandscape state to their optimum values. Since these values are ambiguous for certain crops, it is expedient to conduct the estimation regarding the crop with the leading proportion in the crop rotation or regarding the crop with the greatest degree of the product marketability [10, 17, 20] .
On the basis of numerous experimental data for the slightly undulating agrolandscapes with the automorphic soils within the bounds of both Luga-Oredezh River plateau and Silurian plateau, a soil with the content of physical clay within the limits of 10-26%, humus not less than 2.5% and рН > 4,6 with the active soil acidity index can be attributed to the first category. The values of other landscape parameters measured quantitatively and soil indicators should not significantly reduce the value of yields achievable under standard technologies. Otherwise the lands have to be referred to the 2nd category.
According to the existing agroecological classification of lands, one should refer the lands, which have the specific limitations for the effective use of the agrotechnology potential, to the second category [11, 12] .
The range of these limitations is remarkably wide: these can be insufficiently high indices of the organic matter content in the soils, elements of mineral nourishment, excessive acidity, presence of the small brush-covered sections in the workable outline, etc.
At the same time, no clear quantitative parameters for the evaluation of the harmfulness of these negative factors have been developed yet, which do not allow you to assess the likely effect of applied agricultural technologies objectively, to make accurate calculations of volumes soil-improving measures and the appropriateness of their use. In our opinion, the precise quantitative assessment of negative factors for classification purposes has no practical importance because of their variety and differences in the technical and economic possibilities, by which agricultural producers can eliminate them.
In this case, the classification approach, based on the cost indices, is more expedient. Apparently, in terms of economic feasibility, the cost of neutralizing negative factors has to be covered at the expense of yielding capacity growth or of expenditure reductions connected with the technological process. The payback period must be short -no more than 1-2 years, i.e. the period of both formation and commercialization of yield. The volume of works concerning soil improvement or elimination of other negative factors can be determined on the basis of the existing standards and specifications and of the expenditure calculations to perform necessary works.
The payback period expenditures are determined on the basis of the relationship of expenditures for conducting the cultivating measures and additional income from an increase in productivity. For example, as a result of the low content of the accessible forms of phosphorus and potassium in the soil, the enhanced rates of fertilizers are necessary to obtain the required level of yielding capacity, which will lead to the rise in price of operating expenditures. For cultivation of crops with the high degree of the obtained product marketability, such calculations do not cause difficulties. Certain complexities appear when the soil-improving measures are conducted in the fields, where the crops with no straight commercial outlet, for example, feeding crops, are cultivated. In this case, it is necessary to determine to what extent the carried out operations will increase the effectiveness of the commercial branches, or to make calculations for the conditional estimation of the additional outlet of the feeding crop units.
In practice, a commercial farm may have a significant number of lands which have to be improved, but the resources are usually very limited, and, despite the relatively low costs per unit, the farm has no possibility to carry out soilimproving measures. In this case, it is necessary to use adaptive mechanisms to the maximum. For example, due to the selection of crops resistant to the acidity, it is possible to obtain the relatively high yields of agricultural products without carrying out the liming of acid soils. Special studies in this regard were carried out on the experimental field of Leningrad Agricultural Research Institute "Belogorka".
The research farm relates to the 4th agroclimatic area of Leningrad region. The climate is characterized by moderate warm summer and by prolonged but unsteady winter with the frequent thaws.
In terms of precipitation volume, the farm relates to a sufficient moistening zone.
The temperature over 10°C composes 1500-1700 in the area, the duration of the frost-free period is 115-120 days. The experimental field is located in the drained part of the Oredezh plateau on the Devonian sandstones. The soil-forming materials are predominantly morainic deposits. Moraine is noncalcareous. Moraine loams to a depth of 50 cm are strongly washed up by glacial waters; that is why their mechanical composition in the upper part is light and the soils on the morainal mounds have binomial profile. The farm location creates conditions for supremacy of the sod-podzolic soils of different gleization degree, which relates to the types of both sod-podzolic and marshy-podsol soils in the soil cover.
Advances in Engineering Research, volume 151
Mild surface gleization is the area-based feature. The soil formation in this region is characterized by the fact that it occurs on the recently formed quaternary relief, which was formed under the effect of several glacial processes happened at the same time, which resulted in the fairly complicated lithologic landscape. In addition to the presence of large deposits of sand moraines, loamy moraines, binomial deposits represented by sand moraines, underlain by loamy moraines, and three-membered deposits of sand moraines on loamy moraines underlain by Devonian sands, the soil formation is also significantly affected by the difference in the depth of the underlying loamy moraines. The pronounced microrelief also has a strong influence. The large part of the farm lands has been meliorated by means of the open and closed drainage. The land-improvement network was established in the 70's of the past century, and at the present day it needs to be reconstructed. Basic characteristics of the agrolandscape of the experimental field, such as relief, the lithology of soils, their hydrological characteristics, granulometric composition, are favorable or satisfactory in terms of area-based crop farming (table 1) . The cultivable land is almost completely located on the flat surfaces, on slopes which are slightly hazardous in erosional terms (table 2) . 
III. RESULTS AND DISCUSSION
As a result of the carried out works, a map of the agroecological land types was created (175 outlines). The land type, which also called as an elementary area of agrolandscape (EAA), is the section uniform in agricultural terms, i.e., limited by the structure of the soil cover, located on the relief element. Each land type was evaluated in the context of the possibility to cultivate a number of crops on it. When developing the structures and arranging the crop rotations, we were guided by the principle of the adaptation of the crop composition and by the basic parameters of agrolandscape. The large part of the farm lands refers to the II-1 category -these are lands suitable for the cultivation of all agricultural crops with the limitations, which we can overcome by means of the simple agrotechnical and cropengineering measures. These are the plain landscapes resistant to erosion and deflation. Among the limiting factors there are
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adjustable factors (acidity, stoniness, brushwood, etc.) (table 4.). The brushwood sections of fields are characterized by:
 Soddy low-podzolized soil-gleyed cultivated mild loamy and supersandy soils on sandy moraine underlied by loamy moraine;
 Soddy low-podzolized contact-gleyed mild-and medium-loamy on sandy moraine underlied by loamy moraine.
These soils are formed on watersheds within microholes. Depth of underlay -55-70 cm. These soil types are characterized by medium gleying degree (blue-gray shade of the horizon, blue patches) of horizon B, from a depth of 40 cm.
Soil profile № 22 -soddy low-podzolized soil-gleyed cultivated moderately arable and mild loamy on sandy moraine underlain by loamy moraine.
The soil has been formed on the watershed in the low locked.
Аng1 -dark gray, newly built, sandy loam, nonpersistently platy, condensed, with ortsteins, includes stones.
Bg 1 -yellow-brown, moist, sabulous, platy, condensed, with ortsteins.
Bg 2 -yellow-brown with the bluish tone, moist, sabulous, platy, condensed, ferrous concretions, stones. Dg 2> 55 -brick, moist, sandy (with the large inclusion of stones), unstructured, dense, includes the layer of gravel, seldom -concretions, spots of ferruginization.
These soils form independent ESA (elementary soil areals), thus, they are background soils in the complex with the soddy low-podzolized mild-gleyed soils, with the soddy low-podzolized soil-gleyed soils of different cultivation degree.
Soil profile № 14 -soddy low-podzolized contact-gleyed, cultivated, moderately arable and mild loamy on sandy moraine underlain by loamy moraine.
The soil has been formed on the mild slope with steepness below 1º.
Ang1 -gray, newly formed, mild loamy, sandy, cloddylumpy, condensed, with ortsteins, includes stones. Passage to A2B is well-defined.
A2Bg1 yellow-brown with the whitish spots, newly formed, sabulous, platy, condensed, with ortsteins, includes stones.
Bg 1 yellow-brown, moist, sabulous, platy, condensed, includes stones and ortsteins.
CDg2 -yellow-brown, albic with brick spots, moist, medium-loamy, platy-prismatic, condensed, includes stones. D>59 -brick, moist, medium-loamy, prismatic, condensed, includes stones.
These soils form ESA (elementary soil areal), which are distinguished by the cultivation degree and consist of Soddy low-podzolized contact-gleyed soils with the different cultivation degree.
The results of the studies of agriculturally used areas of the experimental field show that in the presence of the relatively small sizes of cultivable land, there are plowed land sections overgrown with bushes and scrubs practically in each crop rotation. The genesis of this phenomenon is most frequently caused by the presence of the spots of gleyed soils in the limits of massif in the complex with the normally moistened or mild gleyey soils. In such sections, there is usually seasonal or moistening of the soil, which makes it difficult to use them as cultivable land. Thus, in the frames of crop rotation fields, there are formed unique 0.01-0.5 ha "spacings" occupied with forest vegetation. In certain cases these formations are the consequence of the poor quality conduction of both land clearance operations and melioration. At the same time, it is unreasonable to bring these sections under cultivation by means of reduction of both shrubs and low forest cover, since most of the "spacings" are connected with the spottiness of the soil cover, and the issue can be resolved only within the framework of improvement of the melioration system of the whole crop rotating section. The nature of forest vegetation also indicates the presence of excessive moisture in these sections. Basic types of vegetation are salix, aspen, alder-tree. The presence of patch effect frequently is not reflected during the soil mapping because of the insignificant sizes of outlines, and for the land-user it becomes necessary to solve these problems as far as they aggravate. Obviously, it is expedient to use sections with the motley soil cover as the long-term stern land. The processes of restoration of natural biocoenoses on hardly suitable cultivable land may have a larger scale. For example, a 18 ha section of gleyed soils was used to grow grass for fodder purposes. In the early 80's, in consequence of the liquidation of a cattle-breeding farm, there was no need in fodders, and cultural plants in this section were not cultivated. As a result, bushes and scrubs vegetate on it at the present time. Small-contoured sections are also the first to leave the agricultural circulation even with the relatively favorable soil cover.
Thus, with the relatively good fundamental characteristics of the agrolandscape, approximately 35% of the area of plowed land has almost left the agricultural circulation. Obviously, the land-user will have either to carry out landimprovement of problematic areas or to optimize land use by reducing the area of arable land.
It is advisable to conduct a rough estimate of possible volumes of the crop-engineering and meliorative measures preliminarily. Obviously, if the sections of unused plots do not exceed 10% of the crop rotation field square, you can confine yourself with containment of these areas without taking any special soil-improving measures. In the event when non-arable areas reach 30% of the cultivated section, one should conduct a special survey of these lands followed by the development of a soil improvement program. When the size of the "spacings" is over 30% of the plowed land area, it is necessary to work out the projects of their improvement and to determine the sources of capital investments for these purposes, or to make a decision about the transfer of this plowed land into the other land, probably into the land which is not intended for agricultural use.
Apparently, natural factors are not the basic reason for the degradation of agricultural land-use. This phenomenon is mainly due to socio-economic factors. At the same time, an analysis of the features of the soil cover will make it possible to use lands more rationally, to develop measures for their improvement and more effective use.
One of the challenges of optimizing land use is the exclusion of low-quality land plots, which are commercially unfeasible for agricultural use from active agricultural use. At the same time, it is possible to reorient them to a more efficient use in other directions in economic, environmental and social terms.
To date, tens of millions of hectares of land used previously for the production of agricultural products have been vacated: cultivable lands, hayfields, pastures. The wasted lands are overgrown with weeds, shrubs, low-value wood species and become unsuitable for use in agriculture without investing large amounts of money. The creation of tree plantations, oriented to the cultivation of economically valuable species in demand by the market, is the most expedient way of using such lands.
Among the main measures in the work on forest development of unused agricultural lands, there is the selection of tree species, which make it possible to create sustainable plantations in the shortest possible time. Creation of plantations of tree species on postagrogenic lands in the taiga zone is advisable to focus on growing coniferous and deciduous species able to produce large woody biomass in a short time. The question of the possible productivity of future plantations naturally arises, which is closely related to soil conditions and their hydrological regime [8] . In accordance with the category of lands and growing conditions, the main species and type of woods (pure or mixed) are determined.
IV. CONCLUSIONS
For the development of measures for designing optimal agrolandscapes, the following minimum scope of work must be performed:
 to carry out the analysis and conduct an additional survey of land use using planning and cartographic materials, to clarify the areas of land;
 to allocate elementary areas, within which we have to establish the actual state of land and the prospect of a possible transformation in the topographical plan of using the territory;
 to organize a grouping of agrolandscape massifs according to soil parameters, shape, steepness of slopes, exposition and other indicators; that is, it is necessary to distinguish agroecological groups of lands, each of which is characterized by its use and cultivation with economically justified and ecologically permissible intensity in the appropriate crop rotations;
 to identify the lands requiring melioration, as well as the degree and types of necessary land melioration and land clearance operations.
As a result, scarce resources that were inefficiently spent and could be spent on low-quality land can be moved to better lands for technological normalization of crop cultivation and thereby increasing production efficiency. This part of the work also includes improving the technological characteristics of the cultivated sections by eliminating curvedness boundaries, improving the configuration The next optimization challenge is to increase the efficiency of agriculture on an optimized area of cultivated land in less expensive ways under the modern conditions
